Irradiation-induced adduct formation of RNA with carcinogenic arylamine derivatives.
Radiolysis of N2O-saturated solutions of transfer RNA (tRNA) and the arylacethydroxamic acids, N-hydroxy-N-2-acetylaminofluorene and N-hydroxy-N-4-acetylaminobiphenyl; their corresponding acetamides, 2-acetylaminofluorene and 4-acetylaminofluorene; or the O-glucuronide of N-hydroxy-N-2-acetylaminofluorene resulted in adduct formation of the nucleic acid with these carcinogenic arylamine derivatives. The yield of adducts on irradiation of the arylacethdroxamic acids with tRNA was greater than that for their corresponding acetamides or the O-glucuronide. The fluorenylacethydroxamic acid and acetamide were also more reactive than the biphenyl analogs. Adduct formation resulting from radiolysis of tRNA and the arylacethydroxamic acids or the O-glucuronide proceeded with retention of both the aromatic nucleus and the N-acetyl group. The yields of adducts were much greater for irradiated mixtures than for irradiation of either component alone followed by mixing. Evaluation of the data shows that initial modification of the tRNA or the carcinogen can lead to adduct formation. In the case of primary radical attack of the nucleic acid, it has been shown that short-lived reactive RNA intermediates are responsible for a major fraction of the observed yield of adducts in the irradiated mixtures. Comparative studies showed that irradiation under conditions that favor reaction of oxidizing radicals enhanced formation of the adducts. Oxygen was shown to protect RNA from irradiation-induced binding of the arylacethydroxamine acids due to competition of O2 with the carcinogen for the reactive RNA intermediates.